ɛɭɪɟɧɢɹ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɭɫɩɟɲɧɨɫɬɶ ɧɚɲɟɝɨ ɩɪɨɝɧɨɡɚ ɫɨɫɬɚɜɥɹɟɬ 75% -85%: ȼ ɞɨɤɥɚɞɟ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ «GeoVisor» ɩɪɢ ɩɨɢɫɤɟ ɫɥɨɠɧɨ ɩɨɫɬɪɨɟɧɧɵɯ ɥɨɜɭɲɟɤ ɍȼ ɧɚ ɫɭɲɟ ɢ ɧɚ ɦɨɪɟ. (ɪɢɫ
ɉɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɤɨɥɥɟɤɬɨɪɨɜ ɬɚɤɢɟ ɬɨɧɤɢɟ ɷɮɮɟɤɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɹɜɥɟɧɵ ɩɨ ɚɬɪɢɛɭɬɚɦ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ (ɚɦɩɥɢɬɭɞ, ɷɧɟɪɝɢɣ ɢ ɞɪ.). Ⱦɥɹ ɷɬɢɯ ɰɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɞɟɬɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɚɯ ɝɨɪɧɨɣ ɩɨɪɨɞɵ (ɩɨɪɢɫɬɨɫɬɢ, ɦɢɧɟɪɚɥɶɧɨɦ ɫɨɫɬɚɜɟ ɢ ɬ.ɞ.).
Ⱦɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɤɨɪɪɟɥɹɬɢɜɨɜ ɦɟɠɞɭ ɚɬɪɢɛɭɬɚɦɢ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɢ ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫɬɪɨɢɬɫɹ ɝɟɨɚɤɭɫɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɫɜɹɡɵɜɚɸɳɚɹ ɢɯ ɦɟɠɞɭ ɫɨɛɨɣ.
ȼ ɞɨɤɥɚɞɟ ɧɚ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɢɦɟɪɚɯ ɩɨɤɚɡɚɧɵ ɷɬɚɩɵ ɫɟɣɫɦɨɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜɤɥɸɱɚɸɳɟɝɨ ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɟɣ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ: 1) ɩɟɬɪɨɮɢɡɢɱɟɫɤɨɣ; 2) ɝɟɨɚɤɭɫɬɢɱɟɫɤɨɣ; 3) ɫɟɣɫɦɨɝɟɨɥɨɝɢɱɟɫɤɨɣ.
ɉɨɤɚɡɚɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɺɦɤɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɢ ɩɥɨɬɧɨɫɬɢ ɩɨɪɨɞ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɩɪɭɝɢɯ ɤɨɥɟɛɚɧɢɣ, ɚɤɭɫɬɢɱɟɫɤɨɣ ɠɟɫɬɤɨɫɬɢ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬɪɚɠɟɧɢɹ. ɗɬɨ ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɢ ɮɢɡɢɱɟɫɤɨɣ ɩɪɟɞɩɨɫɵɥɤɨɣ ɞɥɹ ɩɪɨɝɧɨɡɚ ɪɚɡɜɢɬɢɹ ɤɨɥɥɟɤɬɨɪɨɜ ɜ ɤɚɪɛɨɧɚɬɧɨɦ ɪɚɡɪɟɡɟ ɩɨ ɯɚɪɚɤɬɟɪɭ ɢɡɦɟɧɟɧɢɹ ɚɬɪɢɛɭɬɨɜ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ.
Abstract.
As a rule, hydrocarbon pools in carbonate deposits are confined to nonanticline traps. Development of reservoir rocks in them are due to the secondary processes: leaching, solution and others.
The difference in porosity between reservoir rocks and non-reservoir rocks is very small -to percent portions. In reservoir forecasting, such differences must be recognized on the attributes of a seismic signal (amplitude, energy and others). For this purpose it is necessary to have a detailed idea of rock petrophysical parameters (porosity, mineral composition and others).
A geoacoustic model, linking the attributes of a seismic signal with petrophysical parameters is developed for establishing correlativity between them.
The stages of seismic-geological modeling, which includes the development of petrophysical, geoacoustic and seismic-geological models, are shown on practical examples.
It is shown that increasing rock capacity properties and density results in decreasing the velocity of advancing elastic fluctuations, acoustic rigidity and reflection coefficients. It presents a physical basis and a physical prerequisite for forecasting the development of reservoir rocks in a carbonate section by the character of changing the attributes of a seismic signal.
Ɂɚɥɟɠɢ ɍȼ ɜ ɤɚɪɛɨɧɚɬɧɵɯ ɨɬɥɨɠɟɧɢɹɯ ɜɟɧɞɚ-ɧɢɠɧɟɝɨ ɤɟɦɛɪɢɹ ɸɝɚ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ ɩɪɢɭɪɨɱɟɧɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɤ ɥɨɜɭɲɤɚɦ ɧɟɚɧɬɢɤɥɢɧɚɥɶɧɨɝɨ ɬɢɩɚ. Ɂɚɥɟɝɚɹ ɧɚ ɦɨɧɨɤɥɢɧɚɥɹɯ, ɨɧɢ ɨɝɪɚɧɢɱɟɧɵ ɪɚɡɪɵɜɧɵɦɢ ɧɚɪɭɲɟɧɢɹɦɢ, ɡɨɧɚɦɢ ɡɚɦɟɳɟɧɢɹ ɢ ɜɵɤɥɢɧɢɜɚɧɢɹ. Ɋɚɡɜɢɬɢɟ ɤɨɥɥɟɤɬɨɪɨɜ ɜ ɧɢɯ ɨɛɭɫɥɨɜɥɟɧɨ ɨɛɵɱɧɨ ɜɬɨɪɢɱɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ:
ɜɵɳɟɥɚɱɢɜɚɧɢɟɦ, ɪɚɫɬɜɨɪɟɧɢɟɦ, ɭɩɥɨɬɧɟɧɢɟɦ ɦɚɬɪɢɰɵ ɢɡɜɟɫɬɤɨɜɢɫɬɨɣ ɩɨɪɨɞɵ ɩɪɢ ɟɺ ɞɨɥɨɦɢɬɢɡɚɰɢɢ ɢ ɬ.ɞ. Ʉɪɢɬɟɪɢɟɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɜ ɤɚɪɛɨɧɚɬɧɵɯ ɩɨɪɨɞɚɯ ɜɵɞɟɥɹɸɬɫɹ ɤɨɥɥɟɤɬɨɪɚ, ɫɥɭɠɢɬ, ɨɛɵɱɧɨ, ɝɪɚɧɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɪɢɫɬɨɫɬɢ. ɉɪɢ ɩɨɪɢɫɬɨɫɬɢ, ɦɟɧɶɲɟɣ ɝɪɚɧɢɱɧɨɣ, ɩɨɪɨɞɚ ɨɬɧɨɫɢɬɫɹ ɤ ɧɟɤɨɥɥɟɤɬɨɪɚɦ, ɛɨɥɶɲɟɣ -ɤ ɤɨɥɥɟɤɬɨɪɚɦ. Ɋɚɡɧɢɰɚ ɜ ɩɨɪɢɫɬɨɫɬɢ ɦɟɠɞɭ ɤɨɥɥɟɤɬɨɪɨɦ ɢ ɧɟɤɨɥɥɟɤɬɨɪɨɦ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɨɱɟɧɶ ɦɚɥɵɯ ɜɟɥɢɱɢɧ -ɞɨ ɞɨɥɟɣ ɩɪɨɰɟɧɬɚ. ɇɚɩɪɢɦɟɪ, ɞɥɹ ɭɫɥɨɜɢɣ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ ɝɪɚɧɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɪɢɫɬɨɫɬɢ ɱɢɫɥɟɧɧɨ, ɪɚɜɧɨ ɜ ɫɪɟɞɧɟɦ 6%. ɉɨɪɨɞɚ ɩɪɢ 5% ɩɨɪɢɫɬɨɫɬɢ -ɟɳɟ ɧɟ ɤɨɥɥɟɤɬɨɪ, ɩɪɢ 7% -ɨɧɚ ɭɜɟɪɟɧɧɨ ɨɬɧɨɫɢɬɫɹ ɤ ɤɨɥɥɟɤɬɨɪɚɦ. ɉɨɥɨɠɟɧɢɟ ɭɫɭɝɭɛɥɹɟɬɫɹ ɟɳɟ ɢ ɬɟɦ, ɱɬɨ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɜɨɥɧɨɜɨɝɨ ɩɨɥɹ ɝɥɚɜɟɧɫɬɜɭɸɳɭɸ ɪɨɥɶ ɢɝɪɚɟɬ ɢɦɟɧɧɨ ɬɜɟɪɞɚɹ ɮɚɡɚ ɩɨɪɨɞɵ, ɬ.ɟ. ɟɺ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢ ɫɬɪɭɤɬɭɪɧɨ-ɬɟɤɫɬɭɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ. Ɍɚɤ, ɟɫɥɢ ɩɨɪɨɞɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɪɢɫɬɨɫɬɶɸ, ɪɚɜɧɨɣ 7%, ɬɨ ɷɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɬɜɟɪɞɚɹ ɮɚɡɚ ɷɬɨɣ ɩɨɪɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 93%, ɤɨɬɨɪɚɹ ɢ ɮɨɪɦɢɪɭɟɬ ɨɫɧɨɜɧɨɟ ɜɨɥɧɨɜɨɟ ɩɨɥɟ. Ɍ.ɟ. ɢɧɮɨɪɦɚɰɢɹ, ɩɪɢɫɭɬɫɬɜɭɸɳɚɹ ɜ ɫɟɣɫɦɢɱɟɫɤɨɦ ɫɢɝɧɚɥɟ, ɧɚ 93% ɨɬɨɛɪɚɠɚɟɬ ɫɜɨɣɫɬɜɚ ɬɜɟɪɞɨɣ ɮɚɡɵ ɩɨɪɨɞɵ, ɚ ɧɚ ɞɨɥɸ ɩɨɪ ɢ ɤɚɜɟɪɧ ɨɫɬɚɟɬɫɹ ɜɫɟɝɨ 7%. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɮɚɤɬɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɨɦ ɢɡɦɟɧɟɧɢɹ ɚɦɩɥɢɬɭɞ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɤɨɥɥɟɤɬɨɪɨɜ, ɤɨɬɨɪɨɟ ɫɨɫɬɚɜɥɹɟɬ ɜɫɟɝɨ 5-7%.
ȼɵɹɜɥɟɧɢɟ ɫɬɨɥɶ ɬɨɧɤɢɯ ɷɮɮɟɤɬɨɜ ɜ ɫɟɣɫɦɢɱɟɫɤɨɦ ɜɨɥɧɨɜɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɫɟɣɫɦɨɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɤɨɥɥɟɤɬɨɪɨɜ ɜ ɤɚɪɛɨɧɚɬɧɵɯ ɩɨɪɨɞɚɯ. Ⱦɥɹ ɟɺ ɭɫɩɟɲɧɨɝɨ ɪɟɲɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɞɟɬɚɥɶɧɨ ɢɡɭɱɢɬɶ ɫɬɪɭɤɬɭɪɭ ɢ ɨɛɴɟɦ ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɢɡɭɱɚɟɦɵɯ ɩɨɪɨɞ, ɨɩɪɟɞɟɥɢɬɶ ɧɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɭɪɨɜɧɟ ɢɯ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ ɫɨɫɬɚɜ, ɜɵɞɟɥɢɬɶ ɤɨɥɥɟɤɬɨɪɚ, ɨɰɟɧɢɬɶ ɢɯ ɷɮɮɟɤɬɢɜɧɵɟ ɬɨɥɳɢɧɵ ɢ ɬ.ɞ. ȼɫɟ ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨ ɞɚɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɤɜɚɠɢɧ ɩɨɫɪɟɞɫɬɜɨɦ ɩɟɬɪɨɮɢɡɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɨɫɧɨɜɟ ɭɝɥɭɛɥɟɧɧɨɣ ɤɨɦɩɥɟɤɫɧɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɞɚɧɧɵɯ Ƚɂɋ, ɤɟɪɧɚ, ɢɫɩɵɬɚɧɢɣ ɢ ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ.
Ʉɚɪɛɨɧɚɬɧɵɟ ɩɨɪɨɞɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɩɨɪ. Ɂɞɟɫɶ ɧɚɪɹɞɭ ɫ ɩɟɪɜɢɱɧɵɦɢ ɦɟɠɡɟɪɧɨɜɵɦɢ ɩɨɪɚɦɢ ɜɫɬɪɟɱɚɸɬɫɹ ɩɨɪɵ ɜɬɨɪɢɱɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɤɚɜɟɪɧɵ, ɢ ɬɪɟɳɢɧɵ). Ƚɪɚɧɶ ɦɟɠɞɭ ɧɢɦɢ ɭɫɥɨɜɧɚ (ɪɢɫ.1). ɉɟɪɜɵɟ, ɪɚɡɦɟɪɵ ɤɨɬɨɪɵɯ ɡɚɦɟɬɧɨ ɦɟɧɶɲɟ ɪɚɡɦɟɪɨɜ ɡɟɪɟɧ ɬɜɟɪɞɨɣ ɮɚɡɵ ɩɨɪɨɞɵ, ɦɨɝɭɬ ɩɥɚɜɧɨ ɩɟɪɟɯɨɞɢɬɶ ɜɨ ɜɬɨɪɵɟ, ɝɞɟ ɢɯ ɪɚɡɦɟɪɵ ɭɠɟ ɫɨɢɡɦɟɪɢɦɵ ɫ ɪɚɡɦɟɪɚɦɢ ɡɟɪɟɧ. ȼɬɨɪɢɱɧɵɟ ɩɪɨɰɟɫɫɵ ɦɨɝɭɬ ɬɚɤɠɟ ɭɯɭɞɲɚɬɶ ɤɨɥɥɟɤɬɨɪɫɤɢɟ ɫɜɨɣɫɬɜɚ ɜɫɥɟɞɫɬɜɢɟ ɜɵɩɚɞɟɧɢɹ ɫɨɥɟɣ ɜ ɬɜɟɪɞɵɣ ɨɫɚɞɨɤ ɫɨɥɟɣ ɢɡ ɩɪɟɞɟɥɶɧɨ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɯ ɩɥɚɫɬɨɜɵɯ ɜɨɞ. ɗɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɥɧɨɣ ɢɥɢ ɱɚɫɬɢɱɧɨɣ ɡɚɤɭɩɨɪɤɟ ɜɫɟɯ ɞɪɟɧɢɪɭɸɳɢɯ ɤɚɧɚɥɨɜ ɢ ɩɪɟɜɪɚɬɢɬɶ ɩɨɪɨɞɭ ɢɡ ɤɨɥɥɟɤɬɨɪɚ ɜ ɧɟɤɨɥɥɟɤɬɨɪ. ɂɦɟɧɧɨ ɬɚɤɢɟ ɬɨɧɤɢɟ ɷɮɮɟɤɬɵ ɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɹɜɥɹɬɶ ɩɪɢ ɫɟɣɫɦɨɝɟɨɥɨɝɢɱɟɫɤɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɢ.
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Ɋɢɫ.1. ɏɚɪɚɤɬɟɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɞɢɤɚɰɢɨɧɧɵɯ ɬɨɱɟɤ ɜ ɩɨɥɟ ɢɧɬɟɪɩɪɟɬɚɰɢɨɧɧɵɯ ɩɚɥɟɬɨɤ, ɫɜɹɡɵɜɚɸɳɢɯ ɩɨɤɚɡɚɧɢɹ ɦɟɬɨɞɨɜ ȽȽɄ-ȺɄ-ɇɄ. ɘɝ ɫɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ, ɫɤɜɚɠɢɧɚ ʋ 5 Ⱦɚɧɢɥɨɜɫɤɚɹ, ɭɫɬɶ-ɤɭɬɫɤɢɣ ɝɨɪɢɡɨɧɬ, ɤɚɪɛɨɧɚɬɧɵɟ ɨɬɥɨɠɟɧɢɹ Ɍ.ɤ. ɜɫɹ ɧɟɨɛɯɨɞɢɦɚɹ ɩɟɬɪɨɮɢɡɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɫɨɞɟɪɠɢɬɫɹ ɜ ɧɟɹɜɧɨɦ ɜɢɞɟ ɤɚɤ ɜ ɤɚɪɨɬɚɠɧɵɯ ɤɪɢɜɵɯ, ɬɚɤ ɢ ɜ ɫɟɣɫɦɢɱɟɫɤɨɦ ɜɨɥɧɨɜɨɦ ɩɨɥɟ, ɬɨ ɭɫɬɚɧɨɜɢɜ ɤɨɪɪɟɥɹɬɢɜɵ ɦɟɠɞɭ ɩɚɪɚɦɟɬɪɚɦɢ ɩɟɬɪɨɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢ ɚɬɪɢɛɭɬɚɦɢ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɦɨɠɧɨ ɫ ɛɨɥɶɲɟɣ ɞɨɥɟɣ ɭɜɟɪɟɧɧɨɫɬɢ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɜ ɤɚɪɛɨɧɚɬɧɨɦ ɪɚɡɪɟɡɟ ɤɨɥɥɟɤɬɨɪɚ. Ɍ.ɤ. ɞɟɬɚɥɶɧɨɫɬɶ ɢ ɬɨɱɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɞɚɧɧɵɦ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ ɧɟɫɨɢɡɦɟɪɢɦɨ ɜɵɲɟ, ɱɟɦ ɨɩɪɟɞɟɥɟɧɢɟ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɪɨɞ ɩɨ ɞɚɧɧɵɦ ɫɟɣɫɦɨɪɚɡɜɟɞɤɢ, ɬɨ ɦɟɠɞɭ ɷɬɚɩɚɦɢ ɩɨɫɬɪɨɟɧɢɹ ɩɟɬɪɨɮɢɡɢɱɟɫɤɨɣ ɢ ɫɟɣɫɦɨɝɟɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɟɣ ɜɵɞɟɥɹɟɬɫɹ ɷɬɚɩ ɝɟɨɚɤɭɫɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ȿɝɨ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɥɚɫɬɨɜɵɯ ɫɤɨɪɨɫɬɟɣ, ɚɤɭɫɬɢɱɟɫɤɢɯ ɠɟɫɬɤɨɫɬɟɣ, ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬɪɚɠɟɧɢɹ ɫɟɣɫɦɢɱɟɫɤɢɯ ɭɩɪɭɝɢɯ ɜɨɥɧ ɢ ɬ.ɞ.
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɯɧɨɥɨɝɢɹ ɫɟɣɫɦɨɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɟɣ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ: 1) ɩɟɬɪɨɮɢɡɢɱɟɫɤɨɣ; 2) ɝɟɨɚɤɭɫɬɢɱɟɫɤɨɣ; 3) ɫɟɣɫɦɨɝɟɨɥɨɝɢɱɟɫɤɨɣ.
ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɩɟɬɪɨɮɢɡɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɧɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɭɪɨɜɧɟ ɨɩɪɟɞɟɥɹɸɬɫɹ: ɨɛɴɟɦɧɵɟ ɫɨɞɟɪɠɚɧɢɹ ɨɫɧɨɜɧɵɯ ɦɢɧɟɪɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ; ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɪɢɫɬɨɫɬɢ; ɬɢɩ ɤɨɥɥɟɤɬɨɪɚ; ɷɮɮɟɤɬɢɜɧɵɟ ɬɨɥɳɢɧɵ ɢ ɬ.ɞ., ɚ ɬɚɤɠɟ ɢɡɭɱɚɟɬɫɹ ɯɚɪɚɤɬɟɪ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ. ȼɫɟ ɷɬɢ ɞɚɧɧɵɟ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɡɨɜɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɫɜɹɡɵɜɚɸɳɢɯ ɦɟɠɞɭ ɫɨɛɨɣ ɮɢɡɢɱɟɫɤɢɟ ɢ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫ ɭɱɟɬɨɦ ɢɯ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɧɢ ɫɥɭɠɚɬ ɨɫɧɨɜɨɣ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɧɬɟɪɩɪɟɬɚɰɢɨɧɧɵɯ ɩɚɥɟɬɨɤ, ɫɜɹɡɵɜɚɸɳɢɯ ɩɨɤɚɡɚɧɢɹ ɦɟɬɨɞɨɜ ɝɚɦɦɚ-ɝɚɦɦɚ ɩɥɨɬɧɨɫɬɧɨɝɨ ɢ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɨɜ ɤɚɪɨɬɚɠɚ ɫ ɧɟɣɬɪɨɧɧɵɦ ɜɨɞɨɪɨɞɨɫɨɞɟɪɠɚɧɢɟ ɩɨ ɇɇɄ, ɦɚɬɪɢɰɚ -ɢɡɜɟɫɬɧɹɤ, ɞ.ɟ. ɉɨɫɬɪɨɟɧɢɟ ɫɟɣɫɦɨɝɟɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɨɪɪɟɥɹɬɢɜɨɜ ɦɟɠɞɭ ɩɚɪɚɦɟɬɪɚɦɢ ɩɟɬɪɨɮɢɡɢɱɟɫɤɨɣ ɢ ɝɟɨɚɤɭɫɬɢɱɟɫɤɨɣ ɦɨɞɟɥɟɣ ɫ ɚɬɪɢɛɭɬɚɦɢ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɩɨɥɹ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɯɚɪɚɤɬɟɪ ɪɚɡɜɢɬɢɹ ɤɨɥɥɟɤɬɨɪɨɜ. Ȼɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɚɦɩɥɢɬɭɞɚ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɢɝɧɚɥɚ ɜ ɤɚɪɛɨɧɚɬɧɨɦ ɪɚɡɪɟɡɟ ɧɢɠɟ ɜ ɤɨɥɥɟɤɬɨɪɟ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɟɤɨɥɥɟɤɬɨɪɨɦ (ɪɢɫ.4, 5) . ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɚɡɭɩɥɨɬɧɟɧɢɟɦ ɩɨɪɨɞ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɢɯ ɺɦɤɨɫɬɧɵɯ ɫɜɨɣɫɬɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɥɨɬɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɩɪɭɝɢɯ ɤɨɥɟɛɚɧɢɣ (ɪɢɫ. 6). ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɢɯ ɢɡɦɟɧɟɧɢɟ ɜɵɡɵɜɚɟɬ ɛɨɥɟɟ ɪɟɡɤɨɟ ɨɫɥɚɛɥɟɧɢɟ ɚɤɭɫɬɢɱɟɫɤɨɣ ɠɟɫɬɤɨɫɬɢ ɢɡɭɱɚɟɦɵɯ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬɪɚɠɟɧɢɹ. ɗɬɨ ɹɜɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤɨɣ ɨɫɧɨɜɨɣ ɢ ɜɟɫɶɦɚ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɩɪɟɞɩɨɫɵɥɤɨɣ ɞɥɹ ɩɪɨɝɧɨɡɚ ɚɡɜɢɬɢɹ ɤɨɥɥɟɤɬɨɪɨɜ ɜ ɤɚɪɛɨɧɚɬɧɨɦ ɪɚɡɪɟɡɟ ɩɨ ɯɚɪɚɤɬɟ ɪ ɚɬɪɢɛɭɬɨɜ 
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